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DETAILED ACTION 

1. Claims 1-18 as originally filed on 12/31/2003 are pending in the instant 
application. Of these there are 4 independent claims and 14 dependent claims. The 
instant application is a Continuation In Part of application 10/610,604, now Patent 
number 7,028,156, filed 7/1/2003. 

Information Disclosure Statement 

2. The information disclosure statement (IDS) submitted on 1 1/3/2005 is in 
compliance with the provisions of 37 CFR 1.97. Accordingly, the information disclosure 
statement is being considered by the examiner. 

Claim Rejections - 35 USC § 102 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

3. Claim 17 is rejected under 35 U.S.C. 102(b) as being anticipated by Hubis (US 
6,321,298). 

4. Claim 17 is taught by Hubis as: 

a. A computer readable medium comprising instructions executable by a first 
computer system. Column 3 lines 34-38 show that the controller routines are 
firmware that is executed by a controller. 

b. Wherein the first computer system performs a method in response to 
executing the instructions. Column 4 lines 42-43 show that the steps of figure 5 
are performed by the controller under control of the read program. 
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c. The method comprising: receiving a request for data from a computer 
system, wherein the data is identified by a unique name in the request Column 

3 lines 28-33 shows that a read command designates the address and size of the 
data to be read, which is a unique name. 

d. Accessing a first mirror of a data volume to read the requested data or 
accessing a cache memory to read the requested data depending on whether the 
request from the computer system is an initial request for the data or a 
subsequent request for the data received after the initial request Column 4 lines 
56-65 shows that the controller checks its read cache to see if the requested data 
is stored in the read cache. If the requested data is not in the read cache it is 
read from the storage devices and then stored in the read cache. If it is in the 
read cache, the data is returned from the read cache. On a subsequent request 
the requested data would be stored in the read cache, and accordingly would be 
read from the read cache. 



Double Patenting 

5. The nonstatutory double patenting rejection is based on a judicially created 
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 
unjustified or improper timewise extension of the "right to exclude" granted by a patent 
and to prevent possible harassment by multiple assignees. A nonstatutory 
obviousness-type double patenting rejection is appropriate where the conflicting claims 
are not identical, but at least one examined application claim is not patentably distinct 
from the reference claim(s) because the examined application claim is either anticipated 
by, or would have been obvious over, the reference claim(s). See, e.g., In re Berg, 140 
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F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 
USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 
1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 
F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thorington, 418 F.2d 528, 163 
USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1 .321 (c) or 1 .321 (d) 
may be used to overcome an actual or provisional rejection based on a nonstatutory 
double patenting ground provided the conflicting application or patent either is shown to 
be commonly owned with this application, or claims an invention made as a result of 
activities undertaken within the scope of a joint research agreement. 

Effective January 1 , 1994, a registered attorney or agent of record may sign a 
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with 
37 CFR 3.73(b). 

6. Claims 1, 5, 9, 13, 14, and 18 are rejected on the ground of nonstatutory 
obviousness-type double patenting as being unpatentable over claims 1, 9, and 12 of 
U.S. Patent No. 7,028,156 in view of Bearden et al. (US 2004/0205298). 



10/479,862 


7,028,156 


1 . A method comprising: receiving a first 
read request from a computer system. 


1 . In a data storage system, a method 
comprising receiving a first request to read 
data from a data volume, wherein the first 
request is received from a computer system 


Reading data from a first mirror of a data 
volume in response to receiving the first 
read request. 


Reading data from a first memory 
configured to store the data volume in 
response to receiving the first request 
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Reading data from a second mirror of 
the data volume in response to receiving 
the first read request. 


Reading data from a second memory 
configured to store a mirrored copy of the 
data volume in response to receiving the 
first request ! 


Returning the data read from the first 
mirror to the computer system. 


Returning the data read from the first 
memory to the computer system 


Storing the data read from the second 
mirror into a cache memory. 


Storing the data read from the second 
memory into a memory device 


Receiving a second read request from 
the computer system, wherein the 
second read request is received 
subsequent to the first read request, and 
wherein the first and second read 
requests seek the same data. 


Receiving a second request to read from 
the data volume, wherein the second 
request is received from the computer 
system, and wherein the first and second 
requests seek the same data. 


Returning data stored in the cache 
memory in response to receiving the 
second read request. 


Bearden teaches returning data stored in a 
cache when the data is requested 
(paragraph 0029) 


5. further comprising comparing time T1 
with time T2, wherein time T1 is the time 
when the first read request was 
received, and wherein time T2 is the 
time when the second read request was 
received 


Comparing time T1 with time T2, wherein 
time T1 is the time when the first request 
was received, and wherein time 12 is the 
time when the second request was received 
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9. A computer readable medium 
comprising instructions executable by a 
first computer system, wherein the first 
computer system performs a method in 

rocnonco tn PYPPiitinn tho inctri lotionQ 
ICopUMov? IU CACL/UUIiy II IC II loll UULIUI lo, 

the method comprising: receiving a first 
read request from a computer system 

Reading data from a first mirror of a data 
volume in response to receiving the first 
read request. 


9. A computer readable medium comprising 
instructions executable by a first computer 
system, wherein the first computer system 
performs a method in response to executing 

thp inQtn iptinnQ thp mpthnH pnmnri^inrr 
u ic ii ion uoiivji lo, ii ic iiicu iuu i i\Ji ion ly . 

reading data from a first memory configured 
to store a data volume in response to 
receiving a first request to read data from 
the data volume, wherein the first request is 
received from a second computer system in 
data communication with the first computer 
system 


Reading data from a second mirror of 
the data volume in response to receiving 
the first read request. 


Reading data from a first memory 
configured to store a mirrored copy of the 
data volume in response to receiving the 
first request 


Returning the data read from the first 
mirror to the computer system. 


Returning the data read from the first 
memory to the second computer system 


Storing the data read from the second 
mirror into a cache memory. 


Storing the data read from the second 
memory into a memory device of the first 
computer system 


Receiving a second read request from 
the computer system, wherein the 
second read request is received 

ci ihconi lont to the* firct rpaH rpmipct anH 
oUUot7LjUt?M 1 IU UIC lllol IcdU ICl|UCol, dllU 

wherein the first and second read 
requests seek the same data. 


Receiving a second request to read from 
the data volume, wherein the second 
request is received from the computer 

Q\/Qtpm pnH whprpin thp fir^t ^nrl ^pponri 

requests seek the same data 


Returning data stored in the cache 
memory in response to receiving the 
second read request. 


Bearden teaches returning data stored in a 
cache when the data is requested 
(paragraph 0029) 


13. Further comprising comparing time 
T1 with time T2, wherein time T1 is the 
time when the first read request was 
received, and wherein time T2 is the 
time when the second read request was 
received 


Comparing time T1 with time T2, wherein 
time T1 is the time when the first request 
was received, and wherein time T2 is the 
time when the second request was 
received. 
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14. further comprising reading the data 
stored in the cache memory in response 
to receiving the second request only if 
time T2 occurs within a predetermined 
amount of time after T1 


12. wherein the method further comprises 
reading the data stored in the memory 
device only if time T2 occurs within a 
predetermined amount of time after T1 ; 
returning the data read from the memory 
device to the computer system. 


18 A data processing system 
comprising; a first computer system 
coupled to a memory system, wherein 
the memory system stores a data 
volume comprising a first mirror and a 
second mirror. 

Wherein the first computer system 
comprises a memory for storing 
instructions executable by the first 
computer system. 

Wherein the first computer system 
implements a method in response to 
executing the instructions, the method 
comprising: receiving a first read request 
from a computer system. 


1. In a data storage system, a method 
comprising: 

Bearden teaches a computer system, item 
302 of fig 3, comprising a memory for 
storing instructions executable by the 
computer system, item 330 of fig 3. 

Bearden teaches that the computer system 
implements methods when executing the 

OLUl&U II /ol/ UULIUI lo, jJGf Oyi OfJI 1 \J\JkJ\J. 


rxeauing Qdia norn ine iirsi mirror in 
response to receiving the first read 
request. 


Ror^em/inn 9 firct ron i loct ir\ rpflH Hata frnm P 
IxcLcl V II iy d lllol lcl|Ucol IU ICcJU Uald iiuiii a 

data volume, wherein the first request is 
received from a computer system; reading 
data from a first memory configured to store 
the data volume in resoonse to receivino 

11 tv Vl w4 It* V \J 1 VI 1 1 1 w III 1 vvli/vl 1 Iv 1 Www I'll iy 

the first request 


Reading data from the second mirror of 
the data volume in response to receiving 
the first read request. 


Reading data from a second memory 
configured to store a mirrored copy of the 
data volume in response to receiving the 
first request 
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Returning the data read from the first 
mirror to the computer system. 


Returning the data read from the first 
memory to the computer system 


Storing the data read from the second 
mirror into a cache memory. 


Storing the data read from the first memory 
into a memory device 


Receiving a second read request from 
the computer system, wherein the 
second read request is received 

oUUotJLjUtM 1 1 IU 11 It? Illol IcdU lt?l]Ut;ol, dllU 

wherein the first and second read 
requests are for the same data. 


Receiving a second request to read data 
from the data volume, wherein the second 
request is received from the computer 

oyoldll, dllU WlldCIII Lilt? Illol dl IU oCUUI IU 

requests seek the same data 


Rpturninn data ^tnrpH in thp ranhe 

1 1 III IM viOlO wlvl vvl III 11 Iv wuul lv 

memory in response to receiving the 
second read request. 


Bearden teaches returnina data stored in a 
cache when the data is requested 
(paragraph 0029) 




Comparing time T1 with time T2, wherein 
time T1 is the time when the first request 
was received, and wherein time T2 is the 
time when the second request was received 



7. The invention of claims 1, 5, 9, 13, 14, and 18 differs from the invention claimed 
in patent 7,028,156 as shown supra. 

8. Bearden teaches the usage of pre-fetching data that is likely to be requested by a 
host computer, paragraph 0004. 

9. US patent 7,028,1 56 and Bearden are analogous art because they are from the 
same field of endeavor, the design of computer data storage systems. 

10. At the time of the invention it would have been obvious to one of ordinary skill in 
the art to pre-fetch the data stored in the second mirror and store it in a cache memory. 

1 1 . The motivation for doing so would have been to improve the data rate by 
retrieving data from storage ahead of time, Bearden paragraph 0004. 
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12. Therefore, it would have been obvious to combine Bearden with US patent 
7,028,156 for the benefit of improving the data rate between the storage system and the 
requesting computer to obtain the invention as specified in claims 1, 5, 9, 13, 14, and 
18. 



13. Claims 1-6, 9-11, 13, and 18 are provisionally rejected on the ground of 
nonstatutory double patenting over claims 1-4, 8, 14-17, and 23 of copending 
Application No. 10/742,129 in view of Bearden (cited supra). This is a provisional 
double patenting rejection since the conflicting claims have not yet been patented. 

14. The subject matter claimed in the instant application is fully disclosed in the 
referenced copending application and would be covered by any patent granted on that 
copending application since the referenced copending application and the instant 
application are claiming common subject matter, as follows: 

15. Independent claim 1 of the instant applicant differs from independent claim 1 of 
application 10/742,129 in that the instant application performs pre-fetching of the data 
stored in the second mirror when the first read request is received and returns the data 
stored in the cache when the second read request is received. 

16. Independent claim 9 of the instant applicant differs from independent claim 14 of 
application 10/742,129 in that the instant application performs pre-fetching of the data 
stored in the second mirror when the first read request is received and returns the data 
stored in the cache when the second read request is received. 
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1 7. Independent claim 1 8 of the instant applicant differs from independent claim 23 
of application 10/742,129 in that the instant application performs pre-fetching of the data 
stored in the second mirror when the first read request is received and returns the data 
stored in the cache when the second read request is received. 

1 8. Bearden teaches the usage of pre-fetching data that is likely to be requested by a 
host computer, paragraph 0004. 

19. Application No. 10/742,129 and Bearden are analogous art because they are 
from the same field of endeavor, the design of computer data storage systems. 

20. At the time of the invention it would have been obvious to one of ordinary skill in 
the art to pre-fetch the data stored in the second mirror and store it in a cache memory. 

21 . The motivation for doing so would have been to improve the data rate by 
retrieving data from storage ahead of time, Bearden paragraph 0004. 

22. Therefore, it would have been obvious to combine Bearden with Application No. 
10/742,129 for the benefit of improving the data rate between the storage system and 
the requesting computer to obtain the invention as specified in claims 1-6, 9-11, 13, and 
18. 

23. Dependent claims 2-6,10,11, and 1 3 correspond to the claims of application 
10/742,129 as follows: 



10/749,862 


2 


3 


4 


5 


6 


10 


11 


13 


10/742,129 


2 


3 


4 


8 


8 


15 


16 


17 
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24. Furthermore, there is no apparent reason why applicant would be prevented from 
presenting claims corresponding to those of the instant application in the other 
copending application. See In re Schneller, 397 F.2d 350, 158 USPQ 210 (CCPA 
1968). See also MPEP § 804. 

25. Claims 1, 5, 6, 9, and 18 are provisionally rejected on the ground of nonstatutory 
double patenting over claims 24, 25, 32, and 41 of copending Application No. 
11/242,216. This is a provisional double patenting rejection since the conflicting claims 
have not yet been patented. 

26. The subject matter claimed in the instant application is fully disclosed in the 
referenced copending application and would be covered by any patent granted on that 
copending application since the referenced copending application and the instant 
application are claiming common subject matter, as follows: 

27. All limitations of independent claim 1 of the instant application are recited in 
claim 24 of application 1 1/242,216. 

28. Dependent claims 5 and 6 of the instant application specify comparing two times 
relating to when read requests are received, and only returning the data stored in the 
cache if the second request occurs within a predetermined amount of time after the first 
request. Claim 25 of application 1 1/142,216 requires returning the data stored in the 
memory device if the second request is received within a predetermined amount of time 
after receiving the first request. 
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29. All limitations of independent claim 9 of the instant application are recited in 
claim 32 of application 11/142,216. 

30. All limitations of independent claim 18 of the instant application are recited in 
claim 40 of application 1 1/142,216. 

31 . Furthermore, there is no apparent reason why applicant would be prevented from 
presenting claims corresponding to those of the instant application in the other 
copending application. See In re Schneller, 397 F.2d 350, 158 USPQ 210 (CCPA 
1968). See also MPEP § 804. 



Allowable Subject Matter 

32. Claims 1-16 and 18 are allowed over the prior art. 

33. Independent claim 1 recites the limitations "reading data from a first mirror of a 
data volume in response to receiving the first read request', "reading data from a 
second mirror of the data volume in response to receiving the first read request', and 
"returning the data read from the first mirror to the computer system". These limitations 
are taught by Wilner (US 6,993,677). However, claim 1 further recites the limitation 
"storing the data read from the second mirror into a cache memory". These limitations, 
in combination with the other limitations of claim 1 , are not taught or suggested by the 
prior art of record. The invention disclosed by Wilner teaches comparing the data items 
read from the first and second mirrors, and returning a matching item if they compare 
equally. Wilner does not teach storing the data read from the second mirror in a cache 
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memory. If the data read from the first and second mirror do not match, data is read 
from a third mirror, and if the data read from the third mirror matches the data read from 
the first or second mirror a matching data is returned. The data that does not match is 
considered to be in error and is corrected. Accordingly, there would be no reason to 
store a non-matching data item, and if two of the data items match, there is no reason to 
return one and cache the other. If all three data items do not match, the system returns 
an error. If the storage system has decided that the data is in error, there is no reason 
to return data read from a first mirror and cache data read from a second mirror. 

34. Claims 2-8 depend from claim 1 and are considered allowable for at least the 
same reasons as claim 1 . 

35. Independent claim 9 recites the limitations "reading data from a first mirror of a 
data volume in response to receiving the first read request', "reading data from a 
second mirror of the data volume in response to receiving the first read request, 
"returning the data read from the first mirror to the computer system", and "storing the 
data read from the second mirror into a cache memory". As discussed supra, these 
limitations, in combination with the other limitations of claim 9, are not taught or 
suggested by the prior art of record. 

36. Claims 10-16 depend from claim 9 and are considered allowable for at least the 
same reasons as claim 9. 

37. Independent claim 18 recites the limitations "reading data from the first mirror in 
response to receiving the first read request, "reading data from the second mirror of the 
data volume in response to receiving the first read request', "returning the data read 
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from the first mirror to the computer system" , and "storing the data read from the second 
mirror into a cache memory". As discussed supra, these limitations, in combination with 
the other limitations of claim 18, are not taught or suggested by the prior art of record. 



Conclusion 

38. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

e. Wilner (US 6,993,677 B1) teaches comparing data read from multiple 
mirrors to determine correct data values. 

f. Bearden et al. (US 2004/0205298) teaches a method for cache pre- 
fetching in a data storage system. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jared I. Rutz whose telephone number is (571) 272- 
5535. The examiner can normally be reached on M-F 8:00 AM - 4:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Donald Sparks can be reached on (571) 272-4201. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Jared I Rutz 
Examiner 
Art Unit 2187 
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